We study the scalar p-degree functional
Introduction
In this article, we study the p-degree functional 
defined over the class of nontrivial sequences satisfying x N+ =  has been studied. It turns out that the concept of conjugate intervals which has been used in [, ] is no more suf-http://www.advancesindifferenceequations.com/content/2012/1/100 ficient to prove nonnegativity and/or positivity of the functional (). For this reason, we use a different concept in this article -the concept of coupled intervals developed for the quadratic functional The quadratic functional () defined over various classes of admissible functions is studied extensively in the literature because of the connection with the second variation: () is a second variation of the functional
see [] for details. Note that in contrast to [], we deal with the p-degree functional and for this reason we work with the scalar case only. In this case, the matrix products in () reduce to the products and powers of real numbers.
The corresponding Euler-Lagrange equation to the functional () is the half-linear difference equation
where (t) = |t| p- t. Equation () has the property that a constant multiple of every solu- 
. Now a direct computation shows
Using summation by parts, z  =  and in view of the fact that z is a solution on [, m -] we have 
Preliminary results
In the article, we show that the coupled intervals are convenient for characterization of nonnegativity or positivity of the functional (). Since the functional () contains also a functional with zero boundary conditions on both ends as a subset, the nonnegativity (positivity) of () is broken as soon as the nonnegativity (positivity) of the functional with zero boundary conditions is broken. Thus, it is natural to expect that an existence of a conjugate interval implies the existence of a coupled interval. This fact is proved in the following lemma. A representation of the functional () by a certain tridiagonal matrix has been used in [-] in the original proof of necessary and sufficient conditions for nonnegativity and positivity of (). However, we lack this representation for the p-degree functional and we have to look for another method. A convenient tool for the study of this functional is the so called Picone-type identity, which has been proved in [] , see also [, Theorem ..]. Using this identity we derive the following alternative representation of the functional J. Note that this representation relies on the existence of the solution of () which satisfies z  =  and z k =  for k ∈ , , . . . , N + . 
Lemma . Consider equation () on [, N -] and the corresponding functional ()
.
Lemma . Let z k be a solution of () on [, N -] and suppose that z  =  and z k
Since z is a solution of () for k =  which satisfies z  = , we have
Using the definition of G k and z N = , z N+ =  we see that
and () follows immediately.
As shown in (), the functional () can be written in the form of a sum of two terms. The second term is nonnegative, since it is a sum of other nonnegative terms. 
Since (N, N + ] is coupled (strictly coupled) with  if and only if
Remark . If we extend the solution z from Lemma . up to N , the condition () can be written in the form
The second term on the left-hand side is closely related with the so called generalized Riccati difference equation 
Main results
In this section, we present a necessary and sufficient condition for nonnegativity and positivity of the functional () over the class of admissible functions, i.e. functions with zero left endpoint and free right endpoint. 
Theorem . Functional () is nonnegative over the class of admissible functions if and only if there is no interval

